Obesity of TallyHO/JngJ mouse is due to increased food intake with early development of leptin resistance.
TALLYHO/JngJ (TallyHo) mouse is a recently established animal model for type 2 diabetes mellitus (T2DM) with phenotypes of mild obesity and male-limited hyperglycemia. In this study, we investigated how obesity develops in TallyHo mice by measuring parameters of food intake and energy expenditure. At 4 weeks of age, TallyHo mice were heavier than control C57BL/6 mice with increased food intake but comparable energy expenditure parameters, such as body temperature, cold-induced thermogenesis, oxygen consumption rate (VO(2)) and spontaneous locomotor activity. Furthermore, pair-fed TallyHo mice, which were fed the same amount of food as C57BL/6 mice, showed similar patterns of body weight gain to C57BL/6 mice at all ages, implying that obesity in TallyHo mice may develop by increased food intake but not by decreased energy consumption. TallyHo mice appear to have hypothalamic leptin resistance at 4 weeks of age, as indicated by the increased expression of orexigenic neuropeptides in the hypothalamus and no alteration of food intake and neuropeptide expression upon intravenous leptin treatment. Leptin injection to TallyHo mice, however, increased the phosphorylation of STAT3 and Akt, an important signaling mediator of leptin, in a pattern similar to that in C57BL/6 mice. In conclusion, increased food intake is a crucial component in the development of obesity in TallyHo mice, in which central leptin resistance, possibly caused by uncoupling between activation of leptin signaling and neuropeptide expression, might be involved.